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Phthalide derivs (I) are new. (R1=H, OH, methoxy or nitro; R2=H, OH, 
methoxy or methoxymethoxy; R3=H or methoxy; R4=H or nitro; R5=H, 
alkyl, -C3H8COOH, -C3H8COOC2H5 or -C4H80H, provided that (I) when 
(1) R1-R4=H, (2) R1=H, R2=OH, R3 and R4=H and R5=n-propyl, (3) 
R1=R2=H, R3=methoxy, R4=H and R5=methyl or (4) Rl=R2=methoxy, 
R3=R4=H and R5=methyl are excluded). 

USE - (I) are useful as pharmaceuticals, .because they can inhibit prostaglandin 
F2 alpha and lower ^e^o#M(»iMl %KT 
In an example, 4,5-dimethoxy-3-(l-methanesulphonyl oxybutyl)-phthalide 
(16.03g) was dissolved in anhydrous benzene (150 ml) under atmos. of argon 
and l,8-diazabicyclo(5,4,0) undeca-7-ene (9.75 ml) was added. The mixt. was 
stirred at room temp, for 10 minutes and heated under reflux for one hour. The 
mixture was cooled to room temp, poured into ice-2No Abstract HC1 (100 ml) 
and extd with ether (300 ml x 2). The ethereal phase was washed dried and 
coned to give a yellowish solid: The solid was recrystallised from n-hexane to 
give (Z)-4,5-dimethoxy-3- butylidene-phthalide as colourless needles (8.4g). 
From the mother liq. was obtd (E)-4,5-dimethoxy 3 -butylidene-phthalide as 
feather-like crystal (165 mg). (0/0) 
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NEW MATERIAL:A compound expressed by formula I (R(sub 1) represents 
H, OH, methoxy or nitro; R(sub 2) represents H, OH, methoxy or 
methoxymethoxy; R(sub 3) represents H or methoxy; R(sub 4) represents H or 
nitro; R(sub 5) represents H, alkyl, -C(sub 3)H(sub 6)COOH, -C(sub 3)H(sub 
6)COOC(sub 2)H(sub 5) or -C(sub 4)H(sub 6)OH; excepting cases wherein 
all R(sub 1)-R(sub 4) commonly represent H, wherein R(sub 1) represents H, 
R(sub 2) represents OH, R(sub 3) ap,d»R.(sub ^^4).togeme^.repres.ent H and R 
(sub 5) represents n-propyl, wherein R(sul/i5 and^R(suE2).togMher represent 
H, R(sub 3) represents methoxy, R(sub 4) represents H and R(sub 5) 
represents methyl, and wherein R(sub 1) and R(sub 2) represent methoxy, R 
(sub 3) and R(sub 4) represent H and R(sub 5) represents methyl). 
EXAMPLE: (E)-4,5-Dimemoxy-3-butylidene-ph1halide. 
USE: An inhibitor against prostaglandin F2.alpha.. 

PREPARATION: A compound expressed by formula II is reacted with a 
lithiating agent then an acid and further with an aldehyde expressed by 
formula III. The product is mesylated to form a compound expressed by 
formula IV (Ms represents mesyl), followed by reaction with a base such as 
amines, etc. 
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•c , ft itr* b y * a * © © * ffl t » * s $ *< 
IF a -e * & . 

k as. « i 

S^^vrolfJbrS >7.2 sr £ J &*S7K^b9h 
K o 9 > 9 0 afi ic & ft $ fc ft s - 1 0 -C \z ft £1 

-7 0T:jc#SJL,* ftffTR(t«l-5ff^4.5- 
s; > b * ^ 7 * 'J b* 1 0.0gtf>*R*7-b7t Ka 
9 > J« C 2 0 0*$)*rfcl*T3 0 » BB II! ft L ft , 

f h 5 t Kb 9 VSMtCl 0 OrfJtflDi, t fHI 
« L „ ft I* 1? - 4 0 fCn^f *7A^f k K 
6.8a£©&*^b7fc K o 5 y fg iff ( 3 0*^)3- 

-C fc » * 1187 / * ^ t?Kfts 
*L-caEfeft«ft'*»/2. - n^rs 7 9 *V £^ jl * 
7A^a'rh^^7'<-C'> , J*y;U 2 3 0- 
4 0 0^y^3.,l5 0g;S 6 .5 esj^ 10 
cistttHa.Bl^i**:!!-^**:/- I : 1 ,0.2 



ks/em*)K ft L . I 5 0 «fi f o ^ 1R L t 8 - I 4 
*@®77^^3>^^^L, « IB # © 
4 ,5 - j* F + •> ■ 3 - ( 1 - b K o * *> -f 7 IU ) - v 
* U K I 3 . 2 4 e£ ?« fc (JR * 9 7 % >» 

34 88.3004,2952.2932. 

2860,2844.1 746.1 614. 

1502.1456,1444.1402. 

1368.1284.1226,1 108. 

1 078,1022.974,958.878, 

B38.744.644 

( 6 pp» In CDCl ») : 
0.8 8.0. .9 6 C3 K . t. J = 6 . 8Hz). 

1.2 0-1. 7- 0C4H.O. 
1.92,2.79 

CI H.d.J -6.8,1 0.0 Hz, 

d to mrnvm^). 

3.9 5,3.9 6,3.9 8,3.9 8(6H,s). 



& tt « tt * » . cn^77*ys/ja.*5A^D-r 
h^^7-<~(i/y*^^/,2 3 0-4 0 0 > 7 ^ 
J-.8 08.S 4 .S cb.S* lO«B;ttttift.?0 
D*;^;)£fl:/fUy = 1 :i , 0 . 2 kg/en*) \Z 
ft t * I 0 O^f o^JRLT3 - I 0|@O75 
*>3>*£{*L, fffife»&tt4&<&4,S-i>>h* 
^ - 3 -CI -.J<#:/XJl'*A*Jf' + &'7*jiO-7 4' 
y K I 6.0 3g*ft/i(JK2?S9 9#). 

Y iu v £»; a " 1 : 
2960.2876.2840.1 770, 
1726.1 614.1 500.1462, 
1352.1282.1226,1 176. 
1088,1 076,1 01 0.938.922, 
898.800,738.526 

( pp» i a CDC1 ») : 

0.14 ,1 .0 3(8 H.I.J - 7.3 Hi), 
1.2 0-2.1 0 (4 H 
2.5 5,3.1 3C3H.s). 



*HHBBB3-B3081(8) 

5.50,5.53 

CI H.d.J — 2 ,2 .4 .9 Hz). 

J 0 ( 1 H .d, J - 8 . 3 H 2), 
6 6(lH,d.J = 8.3H2) 



7.0 9.7 
7.64,7 

X X << ? h * 
M/Z(«) 



2 6 6 ( 9 ,M •), 2 4 8 C3 ). 
219C4 ), 194(100), 
17 9(37), 166(24). 
161(20). 136(1 2 ), 
122(14). 107(16), 
7 7(26) 



. z O 4 . 5 -*J / h + .(1 -t Ko^ 

& s *R * * V * > 3 Orrf^tait-CfcWL, ft* * 

ffi ( 3 o o m&x 2), 4c«^cftt|pftjft^-eft^ % 

3.9 7.3.9 8,3 . 9 9 . 4 . 0 5 (6 H .s). 
5.26.5.4 1 

Cl H , ddd . ( J «= 1 .0,1 .5, 8.0 Hz). 

(J M 2. 0.3. 0,10.0Hz)]. 

5.5 5,5.9 2 

ClH,d.J«1.5Hz.J=2.0H2), 
7 . 1 1 , 7 . 1 2 C I H ,d. J m 8 . 3 H z). 

7.6 0.7.6 4(1 H.d.J - 8. 3 Hz) 
* * * h ^ : 

M/ZCJJ) 3 4 4 ( 4 ,M '), 

248(7). 219(10). 

206(4), 1 93(1 00), 

1 7 9 ( 3 ). 1 6 3 ( 5 ), 

1 50(6), 1 35(4), 

1 22(9), 79(14), 
5 5(16) 



£ * , C04.5-^>h4 t >-3-(l-/C^> 
x^*i^t+i/yf^).7^ y K | 6.0 3 B •£ 
TA'rf^SlfcLfc'tft, & * < > «? v | 5 0 afi £ ftj 
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*TfgWL, * I* T 1 . 8 - S> T If * .f * o C B . 4 . 

# RB la l , iiifiiiitsti^.' :ose&« 

& , x--r^T^H3(S 0 Ojrfx 2 ) , * *5 J; 

* tf E ft* * t , fe d £ ft « cnfcn-'s* 
*>*&WeSL. 6fe*fttgS>(Z)-4.5-^ 
y h*i'-$-?'*'J* f :'-7*i; K 8 . 4 g * ft fc * 

feaLrfifeSI*«fi©(E)-4.6-^> h * *> - 
3 ■ 'J f '/ • 7 ^ 'J F I 6 5 mg^flh, £ fc s 

- ( •> U * f . 2 3 0 -4 0 0 > 7 f . 2 0 0 « 
4 . 5 c « . £ $ 2 5eB:»tfJK.Jaifl:>^U>: 
0 .2 u/ciOicfft: ilCi 0, ftl* W 1= (Z )- 
4 . 5 - > Y * U - * - *f f- V ¥ *s - V * V K 
8.58gClK^74^), C E ) - 4 . 5 - SJ * h * f - 
3 - -f * V t* > - 7 * U M 6 1 Bf(^$ 4.0*) 

* . 



(Z )- 4 



WBBBB63-83081(9) 



ft # (ft US 4Z * * * h A> v \\\ cm - ' : 

2948,29 12.2872.2832. 

1774,1680.1614,1498. 

1458.1428.1342.1278. 

1258,1194.1 074,1054. 

1020.992.934.888.816, 

786.732,654.608 

C ppn in CDC] 9 ) : 

I .0 0 (3 H,.l, J ■ 7 J HO, 

1 .5 6 (2 H.lq.J « 7 .3 ,T .3 Hi), 

2 . 4 5 ( 2 H ,dt . J - 7 . 9 . 7 . 3 H O . 

3 . 9 5 ( 3 H .s) . 3.97C3H.s), 
5.9 8(1 H.t.J- 7.9Hz). 
7.0 4(1 H.d.J - 8. .8'Hz). 

7 .6 2(1 H.d.J - 8 .3 H?) 
v X X *< 9 h JU : 

M / Z (8 ) 24 8(24. M*). 

219(100). 206(18) 



19 1(19). 17 6(8). 
16 3(8). 148(6). 
135(11), 133(6). 
118(6). 105(9). 
9 1(6). 77(1 1 ) 



( E ) - 4 . S - > h * i, -3 - 7 * V 7 > -7 * V 

ft H & & $L * *< 9 h & » ™ r * m ' 1 : 

3096.2976.2948.2868. 

2840. 1784. 1766. I 6 6 B . 
1612.1588,1496.1466. 
1434.1374,1332,1280. 
1266,122 0.11 92,1102. 
1074.1 018,926,888.872 
828.792.732.652.580 

( 5 ppa 1 n CDC I » ) : 
1.0 0(3 H.t, J. = 7. 3 Hz), 
1.5 6(2H.tq.J=7.3,7.3Hz). 
2 ,7 3 (2 H ,dt, J "8.4,7,3 Hz), 



5.9l(lH.t.J«=8.4Mz). 
7.1 2(1 H.d.J =8.3 Hz). 
7.6 7(1 H.d.J -8. 3Hz) 
t X X 1 9 Y A' : 

M / Z ( % ) 2 4-8 ( 2 9 .M"), 

219(100). 206(18) 

19 1(12). 176(4). 

163(4). 148(3). 

135(4). 133(2). 

131(2). 105(3). 

7 7(3) 

n AS W 2 

3 Jfc 0) 1 T 19 ( Z ) - 4 .5 - h * > - 3 - 7 

*yf r V-'7*UK'7.Sg*T*:/>HifcL,*ft 
* * ft / * U :/ 7 5«a*ilOJLT»»*ttfc»» * 
»TO,JMSAit*DXfl)Jfifl;^ * u v « » 
1 5 1 a$ * ftn * , 3 0 £ Iffl & # L , *6i:afi"5 
8 a» IM tt I* L fc . C © ' R £ is £ £ * * u * tf % 

«<k>^v>TfiiiaiL, & i» t? h-ik 5 s - ^ -5 na ai 
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C3 0 Ojtfx 2), Jffi£ii?£££ffrLT&fO£J£;)cT 
ft ff> > Bft-*'*'*S'9.b-?ttft % 7& & £ tt E Ift £ 

0-7 h/57-f-(i/i|»yjl/,2 3 0-4 0 0 } 
V > a , 3 5 z : S 4 . 5 c « , £ * SciiSlHit.T 
* h iV« I :I 0 ,0 . 2 kf /oi *) IC ft 

L * 5 0„ifr)^)RLTl 2-2 3 » B © 7 H 
> 3 L . 4.5-2'kKn*fr'-3-?*y 

> V * 'J K 5 . 3 8s&ftfcC«ip8 I » ). 

3388.3 170.2960.2932, 
287 2,1 724,1 678.! 62S 
1 6 1 4. 1530, 1512. 1456, 
1394.1332,1302,1256 / 
1192.1156,1098,1040. 
920.780.726 



Mm 63-83081 (10) 

( S PP» in CD 3 0D) : 
I J 0 (3 H.t.J ■ T ,3 Hi), 
1 .5 6(2 H.tq.J « 7 .3 ,7 .3 Hz), 
2.4 I (2H,dt,J - 7 . 8.7.3Hz), 
5.9fi(]H.t.J-7.8Hs). 
S .9 5(1 H.d.J ■ 8 .1 Hi), 
7-.2S(1H,4,J-8.IHi) 
v X X ^ >7 J. ^ : 

M/Z(«) 2 2 0 ( 3 4 .M'), 

191(100), 178(60) 
i 63(2 7). 150(5). 
1 45(6), 135(8), 
117(4). 108(6)! 
8 9 ( 5 ). 7 7 ( 4 ). 
5 5(9) 



X m w 3 

KD9^7 0jtf(c»|?**/sift, - 1 o r t: ^ IP 

L * ftff T 1 . 6 M n-7'^^t;^^j^27.0ftfi 

to *. * 3 0 ft IHUtt L fc . $ ^ ic C O.fitt^ 

+ s/ - 6 - > ^ > h + *> 7 ^ tj k i o.og^fin 

* t- h^t Ko5 :✓&&(! 2 0 * to * T 
1 0 ft R5 ffi # L fc & , 0 "C jfi K & ± tf r I [IB 
f& # L „ ttfl:ffi*6.7!<Dttj4c9'-h9l: K a ? 

& ( 1 0 0 a* ) & fln *. , 3 0 ft RB ffi L . ft i> 
•5-4 0 t l: ^ id t , n - 7 ;t> 7 * f fc K 5 . 2 
«4©flU*f-K9fc Ko 5 >»jfli(2 0 rf)-feftli, 
3 0 ft Iffi & # L ?ft . &2£^**£jattL*:. CO 
K£ia^4fc**2#«ffi*fctefcfcit, i> x * * 
X-***CM||1SC4 0 0 X 2 ) , * Js «fc Cf # fl| ft 
ifi * Zfc * Kft7/* f^Jttli, & & & ai 

A*5A^oTh^57-C-(^»; : *y^23fl 
-4 0 0^*y^A.3 0 0g:i£ 6 . 5 c ■ . g £ 



2 0ca;ttaflt.l)tK£*A':i-'\ + 1!>v- 2 :S , 
0 . 2 ks/cm*)lc ft L , 8 Ouif oiJJRtt 1 8 - 

3 4#i077?e/a>^^(^t, fel jfc (* & «> 
4.6^ h4ic-S h * > h * U - 3 - ( 1 - 

t Fo + S/y**).?* »J K 4 .9 8 ft fc (Jfc 
3 9 # ). 

3476.1956.1764,1616, 
1480.1426,1344,1160, 
1112,1086.1020,942, 
8 5 4.7 6 6 

(5 ppb » n CDC1,) • 
0.88,0-. 9 7(SH.t;J-8.8Hs). 
l.2 0-l,6 5(4H,i), 
1.84.2.7 7(lH.d.J-9.3Hs, 

J - 7 .0 Hi,DiO«fetjHA), 
3 .6 0(3 H . s). 

3 '51,3.92.3.98,3.99(6H.8) I 
3.8 0— 4.0 5(1 H.»), 



ftfflHfl 63-83081(11) 



5.20.5. 


2 3.5.2 9,5. 


S 


2 


/ ? 7 a T ^ ^ / f y r 1 . i ju! ^ « im c iju ^. 




C 2 H , d . J = 6 . 


0 


Hz). 


c 1 U JJ IhJ fIZ Fr ^ o *P *»- i u tj ihj aiu ^ ua ^ #*- a 


5.4 6.5. 


4 9 






- rjsf5&-&<*-4to£'te7&lz U L *r ffe » ik zk *► It 

w m n T5fl c lu. uil »*" w w s»» / ^ s 'j* *v • * 


(1 H . d , J 


= 1 .7 H 2 . J » 


4 


.9 Hz), 


— ' fj «r * Il> — 11/ T' W M n 0 m6 X. 9 5k ia 


7.1 7,7. 


1 8(1 H , s ) 






. *f«faSn^K!^T(«i)& // .V A T 3 tfr i% 
«fcC^raWlftffi 7 N^-0 | t»T^ ait ox ~ / -f- ✓ j **> t¥6W** 


% * ^ ? h ^ : 










M / Z ) 


3 2 6 ( 1 . M * ) 










3 0 8(1), 2 


7 


9(4), 


« o ft jI A fi ^ »*/ •' v -1 O f| d fx. / C _ _ s. -t 




2 6 4(9). 2 


5 


4 C 2 5 ) , 


I u c o ; *«■ tn ofi. . n , Bet. v -/^ . n > *r ^ & .0 > 




2 3 5 ( 2 ). 2 


2 


4(4). 


0 . 2 kg/CH fl L> > 0 U a£ T v 77 HX L. c 0*^ 




2 2 2(4). 2 


0 


9(3 0 ) . 


1 < ca m — t a >t .* j ' s * y *fc_ a. nf> > /?> >7 3p_ ti -7 




19 2(4), 1 


6 


7(9), 






14 9(18). 


1 


1 3(3). 


O /"I . J * *v^. «>-4t — IT. Th jk- -V ^f- ;L» - "7 ^ 1) 
J "tl * 3r 7 ✓ A yi/ •T — ^ "T ✓ > v ^ ^ ^ ™ V 




4 5 ( 1 0 0 ) 






h l .» 1 irw/ikHXT 0 0 to j c 












u , : © 4 , 


6 - » * h * *s - 5 




/ r * *> > r 


3024.2952.2870,2840. 


* •> - 3 - ( 1 - fc: 


p a + is f * ) - 


y 




1770.1 62 0.1 480,1430. 


2.3 3j*rA'^/'Blfttfcft> 


m 


< > -tf > 5 


1354.1 2 5 0,1 1 76.1 1 b c . 


Hjg*finxr«l»L, fc * V f > 


i 


r —/I -fc- V rC 
.i 8k «** 


1 1 1 fi 1 I 0 6 10 80 1028 










966,94 2,9 1 8,896,5 0.^. 


8 0 4,7 6 


4.5 5 8.5 2 6 












2 0 StoJ, 4 01.1 U 




( 6 pps in 


CDCU) : 




0.8 5.1 


. 0 3 C 3 H , t . J - 


7 .3 Hz). 




0.95-1 


. B 0 , I . 9 0 — 


2 


.(0(4 H.i) 


1 jt . Q . f \ , ± Jb *s 1 ily «4- — ji. -»- 4i. i. -f .I, N _ 

r ^ */ * 0 k 1 ?■ y ✓ a ;k 5i> - ^ t t / 7 r ^ j ■ 


2.54,3 


. 1 4C3H.fi), 








3.5 9.3 


,6 0 (3 H,(), 








3.9 2.3 


.93.4.01.4 




0 7 C 6 H . 8 ) . 




5.1 7,5 


.20.5.21,5 




2 4 C 2 H , s ) . 


a 4in - j=j -m 1 ri rt. en uk. mi 1 1 o±, rh •*«-» a-v » »t 
afi ^ IB a, 5 £ T 1 0 9S VSl St FT- U » 1 Bg'IHjTlDiRSiflt 


5.2 5,5 


. 3 5 






L 7. 0 *- ^ <X H> B£- c'K'J'rffikilwtjCU, t *3 


(1 H , ddd . 


J » 1 . 5 , 3 . 0 


1 


0 ,0 Hz, 


(t> ^> M R n _rt ?- *l 1+ t * rt/ t - «y 7; hb 




J - 2 . 2 , 3 - 0 


I 


0 . 0 H z) r 


v * v u JRK ^ £• . J \ ST* c J- (/ a tu R oft >A «- rr » Cpu, 


5 . 5 S . 5 


. 8 9 






AI^Yi V^ii^firtS J&. fett Jrt f& 4^ ] 1n €h 
iK^/-1-- / « /Xv <-¥il£f:\ <fr Jb* tfT WC iX [vj^ ^tr ■» JH.E 


CI H .d, 


J = 1 . 5 H z. J 




2.2Hz). 




7.1 6,7 


. 1 7 C 1 H , s ) 






y 7 y 4 ~ K S x ) 7l T J* t tl O U — 4 U U> / 1 


v * 7s » r /P 








tfv j ^ *_ n ^- jji i>- j*- j 

2 0 0 % : S 4 . 5 cb.s * 2 5co:^ffl7d[,ifi-ft> 


M / Z {% ) 


4 0 4 ( 5 . M *). 




f-U>:7oo+^Z. = 1 :l ; 0 . 2 kg/cm')^ 




3 7 2(2). 


3 


0 9(2). 


L. 3 0afirr>^5RtT8-2 9#gO777--> 




3 0 8(2), 


2 


7 9(2), 


3 (if u Mfittttino(z)-4 ,e r 




2 6 4 ( 3 3). 




2 5 3 C4 ). 


+ >- 5- ^ b * > * h * is - 3 • 7 * V 7* > y P y 
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VtmB G3-83081 (12) 

K 8 0 2 ..*»*(«« 6 3 96). S 1 - 6 .8 4 (I H .t.J = 7 .9 Hz). 

USa»75^s^i»LT l ft ft «i tt« 7 . I 5 ( I H .«) 

» ( B ) • 4 . 6 ■ P jf |- * -> - 5 - > + h * i, - 

S -7* V y K I 8 2 .««»*:(«* ' M/Z(*) 3 0 8 C7.M-). 



I 4 SS ). 



2 7 9(B). 26 5(3). 

2 4 9 ( 8 ). 
246(2 ). 236(2). 

2 2 1(1). 
217(1), 20 7(1). 

9 3(1), 



(Z)-4 .6-i>* )■*•>- 5 - y h * . 3 . 2 6 8 (4 ). 

«■■: 233(3) 

2956,1 870.2840.1 776, 

1 6 8 1.1 6 0 9.14 81.1 4 2 9. 2 0 5 ( 1 ) 

1 3 9 8.1 3 3 7,1 267,1207, 4 5 ( 1 0 0 ) 
1161. 1180. 1100.1044. 

1 0 2 2.9 9 1.9 6 0.9 3 6.7 6 6 ( E ) • 4 .6 - if it ,, » „ ■ S . „ fc ± 0 , , 

(* PP« in CDC 1,): * ^ 8«C ^ M * v »! „ •' ; 

0 .9 9 (3 H.I.J - 7 .3 HO. , 9 B 6 . 1 7 7 0 . 1 6 6 4 . 1 6 , 0 

1 . 5 5 ( 2 H .t,.J = 7.3,7.3 Hz).. , 4 8 0 . , 4 3 0 . 1 3 7 0 . I 3 3 6 

2 .4 4 (2 H ,dt. J = 7 . 9 , 7 .8 Hz). 1 2 3 8,1 204,1 I 68,1 I 1 2 
3.6 2 ( 3 H .O. 3 .9 2 (3 H ..). 1 0 7 2 . I 0 4 0 . 9 6 8 . 9 8 6 . 

3 . 9 8 (3 H .«). S . 2 2 (2 H ..). 8 4 8 . 7 6 6 

7o |. ^(fB(l*l*'<> |>* % 0J 4 

C6 pp. I. CDC1.): SI*«S-C»A:(Z)-4.6-i;y h * - 5 . ,1 



i.O0(SH.t.J = 7.3Hz), 



1 .6 6 (2 H.tq.J — 7 .3 ,7 .8 Hz), 1 . 2 S IK 4 t > I 0 rfi i t »g S tt t 

2 .7 0 (2 H.dl. J = 8 .4 .7 .8 Hz), ft, U>»2«C*.lnS.sa-eiO»|WiaffL, * 
3.68(3H.O. 3.93(SH.O. * «= I 0 » B * « ft t te . C o K J6 K * 3t « K 
3. 94(311. s). 5.22C2H..), «• * L . * I « * «B A T * » * »r Hi * * , « « L 
5,83(lH.t.J = 8.4Hz). Tee««-««©(Z)-4.6-yxh4->-S-t 
7.2 0(1 H . 1 ) K o + f • 3 • ? f !) j* > 7 ij K 8 7 3 ■ g £ ff 

-r 3; x < * h * : (KlltX). 

M/Z(ftS) 8 0 8 C7.M'). M«IKM;Uv::; a -': 

2 7 9 ( 5 ). 2 6 5 ( 8 ). 3 3 8 4 . 2 9 8 8.2 9 4 8.2 8 8 4, 

2 6 3 ( 4 ). 2 4 9 ( 8 ). 2832. I 744.1 680,1 6 1 A \ 

2 4 6 ( 2 ). 2 3 5 ( 2 ), 1 5 9 6.1 5 0 2.1 4 8 0 . 1 4 5 8. 

2 3 3 ( 3 >• 2 2 1 (. ). 1 4 2 8.1 8 7 2,1 3 3 6.1 2 8 0. 

2 1 7 Cl >• 2 0 7 < I >• 1228.1 204.1 180,1 1 52, 

9 3(1). 45(100) 1098.1062.1018.960. 

924.868.780.754.706. 
5 2 8 
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( £ ppn i n CDC 1 » ) : 
0.9 8(3 H.t, J = 7. 3 Hz). 
1,5 6 (2 H.H.J » 7 .3 ,7 ,8 Kx), 
2 . 4 4 (2 H .dt. J = 7 . 9 . 7 . 3 H z), 
3.98(3H.s). 4 . 0 3 ( 3 H . O . 
5.8 SCI H.t, J = 7. 9 Hz). 
6,12(1 H.i.DiOjBtirilk), 
7.2 6(1 H ,s) 
X * ? h A> : 

M / Z ($6 ) 2 6 4 (3 0 . M * ) . 

235(100). 2 2 2(9), 

2 0 7(14). 192(2). 

17 9(3). 164(2). 

14 9(2). 1-37(3). 

5 5(4) 

n m m s 

y. * £✓ jt y * i/ - Z - f * V r > 7 V K 1 4 5 ■« 

5 .83 (I H.t. J ■ 8 .4 Hz), 
B.l4(lH.B,D.O^fiDTm5fe). 
7.1 7(1 H.t) 
X 7 ^ $ h A? : 

U / Z C% ) 2 6 4 ( 2 9 .M •). 

235(1 00), 222(9). 

207(1 4). 1 92(2). 

17 9(4).' 164(2). 

149(3 ). 137(3). 

5 5(4) 
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?§B3B3 63-83081 (13) 

0 .2 5 afi^ftliia-P 1 0 ft M ift ft L « S & in 

1 OftlSJJH&iBftLfc. £©Efc»*£ftlcfcir 

^ I 0 0a£*fin*Tfc&*rrtfi£t* % £ & t 

T6fem*H*ft©CE)-4 ,6 - h * * - 5 - b 

K o + > • 3 • ^ f 'J f > 7 ^ U K 9 1 mg£ n fc (JR 

* 7 3 * ). 

344 8.2952,2868,2844, 
1782,1666.1620.1502, 
1478,1436.1376,1332. 
1266. 1190. 1154. 1108, 
1 044.1 026.928.8 66, 
848,782.750.556 

( <5 p pm 1 n CDC 1 a ) : 
\ . 0 0 (3 H ,t. J « 7 . 3 H 2). 
I. 5 5(2 H.U.J - 7. 3.7.3Hz). 
2.7 1(2 H.dt, J ■6.4,7.8 Hz), 
4.0 0(3 H.t). 4 .0 2 (3 H.f). 

31 to M 6 

Bftlitft, »*b^^ t y 7 5 aife i t- h 9 

fc . : O | (: I , 6 M n ; 7 * A* U * O A, 

2 8 . 5 h0 £ JJ0 *. . £ & 7* 1 0#fffifc#Lfc& % 
«!»J:*5I#fflltaJlfcX»EUfc. f*&tLfc*$J8g>CD 
Rfitt* - 7 Btlc^ailfcgl, ^a^^>r;u 
7* b P 2.5 2i©fe*n-^**:/*a(i 5 *$) * 

to * , - 76ttUKj|fl!tfcft, gatiss 
& ft L . : OSt&S^^i:^* i/xfjn- f 
jU6'o^*ln*.'CKl6*$*T**fcfft* ?£ £0 T , 

# ( 1 5 0 «fi X 2 ) . 

^o-rh^^^y-C^U^y^.a 3 0-4 0 0 
y^i/A.SOOg.S 6 _ 5 c a , & £ 2 0 c a : *g t& 
jft.ftlfcx^JI/ifraoiJi/UJ*-. 1 :1 ) ft L , 
5 -s^JRLT, I 2~14fi : §Z>77*£/ 



?$&1B3 83-83081 C14) 

y D ^M^h*. 3 ^ | .9 3 fcCJK M/ZC*) I 9 e (I .M->. 

* 4 6 

3384.2954,2932,2- 872. 

2 8 3 6 ' 1 5 8 4 ' 1 4 6 4 ■ I ^ 5 4 . ft B % 3 ■ > * u - 2 ■( I - t K . * •> 7 p tf 



■67(28). 1 4 9 ( 1 0 0 ) 
9 1(33) 



0.9 3(3H,t.J = 7.5Hz), 



Ctf PP« In CDCIO: 7 y *i 0 u I S t .j ^ 



ft* ( 4 jd ) 

* ft # T , SfltffiTU *€.fc*ft-C2^fl[g« 

2 ' 6 2 ~ 3 ' 0 «««■■>■ * 

8.5 0ClH.bs.D.O«&*ii-r>jt5<fc> <* m. i. . i — .. . _ . 

■ " "* x ' ' "* = * * <• - ^i*-*x-f*-5(|llll)(5 0«fx 

3J5(1H '"' D ' 0i6,,rSR '' 2)> *-»*ltl«*mHH| l , 

3 8 2 < 3 "•«>• »ttL. * ft T , lillMfclftU. K > 
1 .5 3 CI H.d.J - I 2 ,0 Hz). OrfxS). ft ft ft ft * , ft » , « 

H.d.J — I 2.0Hz), »K**Eft*LT, e 

4 9 4(1 H ' b °- •»«■•!-* HH,-!.* a If 

4 CI H.d.J = 8 ,. 0 H z) . BM.jtRfcC^M*). 
6.. 9 4 Cl H.d.J -8.0 Hz).- 
7.1 9 (I H .dd. J -8.0,8.0Hz) 

3348.2976.2 9 40.2844. *MO « I .) -6M » , fc|< ||t 

738,] 6 I 4.1 494,1 304, * * * * - * 0 . 0 8 * ft * , 3 0 » IB ft ft L 

,28 2 ' 1IS6 - 1056 - 928 ' ..BllItt«HUlt. :mu 

8 5 8 • 7 5 4 *««EMLtHe«ftf» i |,t ilii 

Ctf pp. in CDCI,): ^n7^(H*y*,M 0 . 4 0 0 ^ 

0 .8 6 C3 H.t.J — 7 .0 Hz), . 5 0 « , ft 8 . 6 .. . ft * I 0 .. : ft ft ft . , 

1 .7 0-2.6 0CI H.br.D.OftfcVffl*) o o * * A >fc ft L , CZ )-4 •> b * * -3 -x * 

2 .8 6 C2 H .,. J - 7 .0 Hz). »f > 7 9 V K 3 7 „* ft fc < K * 7 B „ ? . 
3.9 4C3H.O. (HJHIIHXt? (.*»{}; a • , . 
7.15 CI H .d. J = 8 .0 Hz). 3 0 1 2.2 9 8 0.2 9 4 4 .2 8 4 0 
7 .4 4 CI H.d.J = 8 .0 Hz). 1764. 1684, 1600. 1494' 
7 .5 2Cl H.dd.J = 8 .0.8.0 Hz) 1434,1304.1274,1 042.' 



v X X "t J» ). ;p : 



9 9 6 . 7 5 6 



M/Z( *' 2 0 8 C2.M'). f a K V IB « * * x » K * 

' 7 9 CIO 0) { , pp „ .„ COCIt); 

2 .0 1 C3H.d,J — 7.3 Hz), 

3 . 9 8 C3 H .«). 

5 .9 9C1 H.q.J — 7.3 Hz), 

— 654 — 



7 . I 2(1 Hidd.J = I .5 .7 .5 H 2 ) , 
7.4 I (1 H.dd.J =7.5,7 ,5 Hz). 
7 . 4 7 (1 H ,dd ( J =1 ,5.7.5Hz) 
t X * ^ ? h ^ ; 

M/Z(») 1 9 0(1 0 0 , M * ) . 

17 5(9). 171(10).. 

161(22), 147(13). 

144(14), 134(25), 

133(25), 131(13). 

105(19). 104(21). 

7 6(25) 

n as m 7 

f^i/K>i;^/T^3--n/3.0g J SrSIR 
SftlU. JR * n- a. * * > 7 5 X Tf f- h 5 

c :(D||i:l .BM n -y*/i,i;*-*-L 
2 8 . 5 «j * IB JL , 0#Rflft#L*:&, 



^03 63-83081(15) 

b K 3 . I g©f ^n^^ 4 > > jg"fS(l 5 ) £ JjD , 
- 7 BfP 1 4 HO S If I fc ft « £fi"??f*«ttttL 

^^HijLTElD*»7^fcL # £P T , ft ifi & 

(! 5 0 a£ x 2 ) , **5.ktftSf0ftJ£*T?ife8>* «c 

D^i»y77-r-(v' T ;*yju,2 3 0-4 0 0^ 

i/i,3 0 0 g,I 6 ,5 ti.ti 2 0 c b ; ft tii Tflt 
flffx^JPi^oo**i»-l :2)te(tL» 5 0 

* & # L * 3 • > h * * - 2 - C I - t K a * * * * 
JH-KystJUT** — s g*-» fc (iR * 

4 7 % )„ 

ft? ft {SI 3K X ^ * h p £5 1 or * 1 : 

3384,2956.2868,1584. 
1468.1256.1078.1060, 
1026,7 8 6.7 4 4 



( 6 ppt i n CDC 1 » ) : 
'o.9IC3K.t,J-8.0Hi). 
1.04-2. 04(4 H.b). 
3 .5 0(1 H.bs,D«*0^to"C7^^), 
3 .8 3 (3 H , O , 

3 .8 4(1 H . bs. D , O ^ ftl -t? m ^ ) . 

4 . 5 3 ( I H ,d, J - 1 2 . 0 H 2) . 
4 . 7 0 ( 1 H ,d, J «= 1 2 . 0 H ft). 
6.0 4(1 H,bi), 
6 . 8 5 ( 1 H .d. J = 8 . 0 H z). 
6.9 5(lH.d.J*=8.0Hz). 
7.19(1 H.dd.J « 8 .0 ,B .0 Hi) 

^ 7s X *< ? h : 

M / Z (% ) 2 I 0 ( 1 . M *). 

167(29). 149(100) 
9 1(26) 

& U , 3->h4 i *>-2-(I-tKo4 i >''/9 i ;i')- 



K « » * ft , S^>rfv#xh*7'*/PT:/ 
* i i* 6 9 5 as0 ft * V. ^ > ift C4 at )* ft 
T , SS^STLs *$>fc:&&T?24RSftfl s U 

tti It, y if ^x - f ^t?M.lti(5 O'aix 2), 
•tfv-cttttCBOdtx'S). ft 'fo ft ft * "r & » •» EE 

3 * > h * * - 2 - 7 * V. * - £ & & tt 
1 1 5 sg£ » fc (« * 7 3 SB >. 
^^ftKUSt^^ ? h ^ i> t55 on"': 

3348.2952.2872.2844, 
1744. 1616. 1492. 1276, 
1 138.10 5 6,932.858.756 

(£ppo in CD C I 3 ) : 
0.9 I (« H.t.J ■ 7 .0 Hi), 
1.1*5—1.4 5 ( 2 H , a) , 
2.3 I (2 H.t.J -7.0 Hz). 
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I - 9 5 - 2.8 0(1 H.br.D.O&fel'effift 

3 .9 4 (3 H . s ) , 

M 4(1 H.d.J^BJHz), 

7.4 4(-lH,d,J-8.0Hs). 
7 .5 2 (I H ,dd, J ■» 8 .0 ,8 .0 Hz) 
▼ x x *c > 

M X Z (# ) 2 2 2 ( 2 » M " ) , 
1 7 9 ( 1 0 0 ) 

*g * k > * 5^u*»*ttfca,''aar*ft^ 

*^^l*2««*Jn*, 3 0 # Jgf « # L , * * 
tt»l?3 O^MftliLfc, 

EiALTlNOllftf ^Aj^^it. feffitt© 

® # * ft a : 5 i/i* f A ^ a T ^ 

* 7 Y-ct"j *'y*,2 3 o-4 o o y s/ * . 

8 0 g : & 4 ,5 ci.fi^ I0c«;&lij#,*oa# 
^ ^ ) ft L * (ZJ-4 -3 '^o t y f 

> 7 * y K 7 9 2 if* ft fc (« * 7 1 * ). 



ttlMQB 63-83081 (16) 

2 9 6 6.2 8 7 2,2 8 4 0.1 7 6 8, 
1682. 1604, 1494. 1432. 

1294.1270.1 042,986. 
7 4 6 

( PPR In CDCit) : 
1 .1 4(3 H.t.J = 7 .5 Ha), 
2.4 9 (2 H .da. J ■» 8 .0 .7 .5 Hz). 
3 .9 9 (3 H.O, 

6 .9 6(1 H.t.J *= 8 .0 Hz), 

7.1 2(1 H ,dd, J =1.5. 7. 5Hz), 

7 .4 2(1 H.dd.J ■» 7 .5 ,7 .6 Hz), 
7 . 4 8 ( 1 H .dd, J « l . 5 . 7 . 5 H z) 

▼ * * ? h ^ : 

M/ Z (95) 2 0 4 (5 0 ,M*) f 

18 9(100), 17 6(11), 
161(14). 134(13). 
» 0 5(8), 76(11) 



n m m s 

3 - > )• * > ^ 7 A- 3 - ^ 5 , 0 I JR 

ffi&Lfclfe, i*B^ + t y 1 3 OiJfci Q!f h 

***U.>^7i VI I.. 4«**to*T» 
C © » * C 1 . 6.M n- "/ * /U y * O JU 

4 7 . 3 b0 £ to , £ & I oaHj&fpLfcm* 
«i$±t strata &8ftLfc. ^nu^N 

5*ffli££-7 8 , Clc>fciflLfc&, n - /< W * r * f 
t n.2iOft*ii^ + t>#it(2 0 d) £ Jm *. , 
- 7 8 r T 1 H* R9 ft I *: fft v a -C J* K ft U 
fc. : o£JtS^|jl:$*^£f ^s-r^S 0 
«£ £ m * r R 15 £ $5 T * th h f& , »#T» #£ffc 
* to K T & t .i'xf ^/i-f^t}iirtl 
( 2 0 0 wk x 2 ) , *fc.fctf|&ft]ftiS*T?8fcfr, ft 

o-rh^^7-C-(S/»;*y^,230-4 o oy 
3 8 0 *.!* 6 ,5 ci,g$ 2 5 cnifc ft jfc . 



* £ # l * I l» + S'-2 -(1 -t Ko + S^-O 
f L ^)-'C>j;^r^ri-^4 .7 2 g* $ (# 

34 1 0. 2952. 2928, 2B60, 
1584.1465,1 254.1038, 
10 14.754 
3^ a y 

pp« i n C0CU): 

0. 8 9(3 H.t. J = 3.0 Hz). 
0 . 9 6 - 2 . 0 4 ( 6 H .»). 

1. MdH.bi.D.OftiDTfl*), 
3 .6 4 (1 H,b8.D,0^to-3?m^). 

3 . 8 5 (3 H .«) , 

4 .5 8(1 H.d.J «* 1 2.0 Hz), 

4 .7 5(1 H.d.J = 1 2.0 Hz). 

5 .0 5 (I H . bs) , 

6.8 7(lH.d.J = 8.0Hz). 
6.96(JH f d.J«8.0Hz). 



-656 



7.2 1(1 H.dd.J = 8 ,0 ,8 .0 Hz) 
•? * * *< 9 Y A* : 

M / Z (« ) 2 2 4(1 . M " ) . 

1 6 7(27). 14 9(1 00 ). 

9 1(1 9 ) 

\z % 3 - / h * - 2 - ( 1 - t K a + y y *F 
* } - *C y 5* ^7-^3-^3.0 l j*r«l* t' 'J ^ 

2 o«gk a y y ** 7 ^ * 

h, 7 i/ ^ O i» 1 2 .0 9 fcf 'J £/ y *g ft 

( 4 o *n * ft # T , £ & ffi T t , * 5 ic a a -C 

2 BUB! ft # L fc . COE£i&&4&**teT* 4> ft 
© £ 5E Ift h y *J**£tr#tt**U*tf* Ktt 
tu-c, i; /H-f ^^ItlilO 0 OifiX 2), 

-C IftHS L , * T , ftlBt** tRtti * 
y-tf>-Cttft(3 0 0tfx2), iafa&ifijfc^&ft-* 

aa-r*' &&*#Elfc*U'c > 

2 . 3 5 g* « ft (fc * 7 4 * ). 

*o»>ytta**e****K* 

( 5 pp o in CDC 1 • ) : 

0. 8 5(SH,t,J«7.0Hz). 

1. 05 - I. 4 0(4 H. , ft). 

2.3 2(2H.t.J~7.0Hz). 
3.9 3 (3 H , 8) . 

3 5 o - 3 ,9 8(1 H.br.DiO&Jm-CifiSfe), 
7,14(1 H.ddJ -1.0,8.0 Hz), 

7.4 2(1 H.ddJ'l .OJ.OHz), 

7.5 0(1 H.dd.J - 8 .0 J J Hz) 

M / Z ( % ) 2 3 6(1. MO, 
17 9(1.00) 

3 . > s£ •> - 2 - ^< U V ^ • 3c S 2f Itt 2 . 0 8^ 
» * k > * > l orft*»**te«* S ffl T »S ft 
*3riJU2.0«l*llD*., 3 o # fffi & l , S £ • 
u ft a J: -e 3 o a SI to a t . 

<o a w * » . 



#BBHBG3-B3081 (17) 

^ftglfctt*^? h * v & : : en* 1 : 

3288.2952,2928.28 68, 
172C.16 14.1492.1 278. 
1 158.1056.852.756 



^5 7^-(i/y*y^. 2 3 0-4 o o * y >> 

B D k:^ 4 .&ci,i$ 1 0 ca;?g H3 ft , ? □ o * 

* a ) k ft u , ( z ) - 4 - * h-**-a-**yr> 

Kl .5 2<*fffc(«*7 8«). 

2952.2864,1 768.1. 682, 
1604,1494.1434,1 2B2. 
1 0 4 2.7 4 6 

( £ ppo in CDClo): 
0.99(3H.t.J = 7.3Hz). 

1 .5 5(2 H.tq.J — 7 .3 .7 .-3 Hz). 

2 . 4 5 ( 2 H .dt . J = 8 . 0 , 7 . 3 H z) ( 

3 . 9 9 ( 3 H . e) . 
5.97(SH.t.J=8.0H2) ( 
7,13(1 H.dd.J -1.5,7 .5 Hz), 
7.4 2(1 H.dd.J =7.5.7 .5 Hz), 
7.4 8(1 H ,dd., J-1.5.7.5H2), 



X * << if h /L/ : 

M/Z(%) 2 I 8 ( 2 3 . M •) , 

189(100), 176(6 ), 
1 G I ( ! 2 1 3 I C i 0 ) , 

10 5(10). 76(15) 



* 6 # L , 3 + i/-2-(|.t Ko^^t 

i/ * )-< V *J A> 7 A* ? - jV 2 . 2 6 g * fl| ( # ¥ 

4 4 a? ). 

3292,2956,2928,2852. 
1582.1468,1262,1 05 4, 
i 004.798.74 8 

( $ PPm i n CDC1 ») : 
O.B6(3H,t.J«7.0Hz). 
0 . 9 6 - 2 . 0 0 ( 8 H ,n), 
3,6 0(1 M.bi.DiOSADtjRK), 

3 .8 1 (3 H , 8 ) . 

4 .0 4(1 H,bi,D.Ottft0 < *M*), 

4.5 1(1 H,d.J«l 2.0Hz), 

4.6 8(1 H ,d, J - I 2.0Hz), 

5.0 2(1 H , be) . 

6.8 8(lH.d,J-8.0Hz). 

6.9 3(lH.d,J«8.0Hz), 

7.1 8(1 H .dd , J - 8 . 0.8.0Hz) 



?$R3B3 63-83081 (18) 

£ ffi *l 9 

3 / h + i"<> it jl,TJU*-*Z . 0 g£ S & 
i5 & L & , *8 * n - <n * * > 7 5 «t 43 Ji h 5 

« I .6 M ■ - ? * * U * 9 J» 

2 8 . 5 *g £ Jn * , SfiT 1 0»BB*»Lfc», 

»»«*-7 8TU}fr*|!Lfc«, n - * ^ o T ^ r 

• C*KJ&ft*ttKft*<Jx**x-?*5 0 
(1 6 0 d x 2 ), * is Jt * » ft * * * fc> , be 

230-400/ 
9 * jL.S 0 0-g.S <.Sn.lt 20c»;$tij%, 

«fi * £ JR L T „ 1 2-1 8ffB079»s^9> 

v x * ^ ? h . 

M / Z (# ) 2 3 8 ( I , M *). 

16 7(21), 149(100) 
9 1(25) 

K * 3 - > h * J/ • 2 - ( 1 - t K d ^ ^ 4 
> s; JU 7 A, 3 - A, 3 2 tr y {i v 

T >*x* i i3 5 gO** tf y * >»fc<6 ,,*) 
£ # T , £ £ T ft T L , *6lc«ftr2^IHfft 
L fc . CCD£fc&£&£*ft T% 4> IS © & & ® 

fx^^x-f-^-eUttCB 0^x2), x ~ f ^ 

* & T * 

aid o o^x e), *Wft**rjfe/K 

«W*«ff^iLr, * & a * 

& 0 3 -> h > i/ - 2 > * A, .35 a 

2 7 5 og£ 9 fc (tf # 8 0 & ). 



?*fiSB3 63-83081 (19) 

3 3 2 8,2 9 5 2.2 9 2 8.2 8 6 4. L. * ft ti»±t 3 0 ft. C © K B 

I 772. I 6 I 4. I 4 9 2.1 2 76, ££fc*«EKt£LTxa*l*>ig it •+ 

1 1 4 0. 1 0 5 0. 9 2 6. 8 6 6. 7 6 4 ttffttt©BHt*»fc. : ^ 7 ?7 •> 7 M 

C 5 PP« in CDC1.): * * * . 8 0 « s * 4 . 6 eft * I 0 c . ; « ft ft . 

0 .8 3 (3 H,t,J = 7 .0 Hz), * o « * * A> ■= tt L . Mrff^KltB^ 



1.0 3 - 1.4 7(6 H.n) 
2.! 0-2.5 0(2H,b) 
3 .9 0 C 3 H . a ) . 



8*B073*S/B>*r£ftL* ( Z ) - 4 - > f * 
•> - 3 > * V * > ^ * U K 7 1 » (4X 

m 7 4 » ). 



2948.2920.2848.1764 
1682. 1604. 1496. 1434 



7.l2(IH.d.J=8.0Hz). 
7. 35-7. 55(2 H. a) 
X * ^ £ : 

M/Z(») 2 5 0 ( 1 , M * ) , ' 
1 7 9 C 1 0 0 ) 

l.0 4g*<B*^>*>4afiU»W**fclft, S 



1294,1274.1042,988,746 

C 6 ppft In CD C 1 3 ) : 
0.9 4(3H,d.J«7.3Hz). 
I ,S 0 - 1 .6 0(4 H.i), 
2.4 8 C 2 H .dt . J "8.0.7.3 Hz). 
3.9 9 ( 3 H , b ) , 

5 . 9 6 ( t H . t . J « 8 . 0 H *) . lltHIIIUfc. 

7.1 2(1 H.dd.J-1 .5 ,7 .5 Hz). x ^ ^ x - f ^ 2 0 ifi ^ ID i T K IC * ^ 7 ^ 

7 .4 2(1 H , d d , J = 7 .6 ,7 .5 Hz), fc* »»T, 2 8 « 81 t » A t » « i t , '5^ x 

7 . 4 8( I H .4d. J - 1 • 5 . 7 . 5 H «) , ■^x-^-ettlBCl 0 ' 0 «t x 2 ) * * * 4: Ift & 

M / Z (88 ) 2 3 2 ( 21. MO. **E»*L,*fe»t*'**»fc.C©tt*ei* 

1 89(1 00). I 75(26 ). 7 9 y f** H M » ^ ^'7 - (f'J * ^ 

16 1(10), 131(7). * . 2 3 0 - 4 0 0 > V f a- . 3 0 0 g. £ 4 . 5 en, 

105(14). 76(5) & * 2 5c»;»liJ«,ftRxf ^:?o o ^ ^i, « 

1 :2->C»U SOdf 1 5~ 1 B 

ftftfl-1 0 #BO.y » * ^ ■ 8 -C8 -t r o + 

3 - ^ ^^y^7^3-'^l - 3 8 15^ *> > * * - 6 - X Y * 7 x - JU ) - 6 - t K 0 * ■> 

«Kft L fctt. H*i-^ + *>20rf*litf*H *n 6 4 B «* 8 fc C« * M 8 ). 

* * * . t © j» « te- I . 8 M + 9 1* 3 4 3 2.2 9 4 0.2 8 6 4.17 3 0. 

|8.2*|*tDiL.«8l-eiO»BBBI*Ufc*» 1 5 8 4.14 6 6. 13 7 4. 1 2 5 6. 

ttfflTEVBfeHRlfc. * ft * *» ft © I J 8 2,1 0 7 4.1 0 2 8.7 8 2.7 4 6 

$»^;HXfH.748«l»*»^*^S C«5 PPfl in CDCL): 

m ( 5 «|)« ID * , - 7 8tT?3 O^Mfifftfcft, l.23<3H.t.J-7.0Hx). 

-659- 



1 . 3 0 - 2 , 0 5 (B H ,o), 

2 . 2 7 (2 H , t. J - 7 . 0 H t). 
3.5 0(1 H.bt.D.OSSJto-CfHSfe). 
3.8 3(3H,s), 

3-9 3(1 H.bj.D.O^UJTffl^), 
4 . 0 9 ( 2 H , q,.J -7,0 Hz), 

4 . 5 3 ( 1 H ,d. J - 1 2 , 0 H s). 

4.7 2ClH.d,J-12.0Hx> a 

5.0 3(1 H.bs), 

6.8 5(1 H . d , J - 8.0 Hz). 

6.9 4C1H.d.J-B.0Hi), 

7.1 9(1 H , d d . J = 8.0, 8.0Hz) 
v X * ^ £ h ;i/ : 

M / Z (tf ) 2 7 8 ( 1 2 . M •) , 

233(B). 167(34). 
149(100). 91(16) 

7 A ) - 6 - t Ka4-*>^4^>Kx^/p 

4.0 6(2H,q,J-7.0Hz), 
7.J4(LH.d.J-8.0Hz). 
7.2 4 -7.6 8 ( 2 H ..) 
▼ * * ^ h ^ : 

M / Z (# ) 3 0 8 ( I . M •). 

256(38), 1 79(100), 
149(27 ). 1 35(78). 
10 1(27) 

3 • > K •> • 2 -(5 - j. h + isijfi>tfz.Jl,><U 

* , 3 0 » IB » » L , * dCMj|j:7S o#nti 
mtK. z Q> K jc £.4» * g* ffi ft * U T 49.^ cd m 
ffc**x**|ftS, £ fe to & * f# 0 Z ti* ? 
5 y is A U $ J* f a h*'97<r-<&'y*y*, 
23 0- 4 0 OVi'i.I 6 0e;S 4 . 5 c e , £ 

1 : 2 . 5 ) U ft L . 5 Oajf ^IRLt I 1- 
1 S«SO-75^^3>^^(^l, ( Z ) - 4 - /. h 
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$SB5Ha 63-83081 (20) 

v > # 's &r- h 5 7 * A, 7 | t8 2 g© 

Ifi*t')i'>««(6 a i)4»ff7, 5S-j ffll : Li 

* ft T , 4> fi © 3E & & h 

IC * > KfetLT, ^>"tf>Tf»tfJ(l 0 Oef 
x 2 ), tffDfcg^x-fcfr, * « T $r * s, * * T 
<£ »U »«E*ttE^^Lt, ft # 4* d> 3 -> 
N * * - 2 • ( 5 - x J. 4- •> * ;u # s, ju ,< i, \) ) . ^ 

• •■5 0 8 «g£ ff (JR *£ 8 I S6 ) a 

34 16,2936.1 730.1 658, 

1 £ q r rjco ■ m •* » ... 

* "" w '*-»«o.lifD.l 180, 

1 060.762,728 

( <* PPii in CDCIO : 
1.00— 1.80(lH .br.D . O £ to flj ) ( 
i-20(3H.t.J-7.0Hz), 
1 .3 0 - 1 .8 0(4H, fl ) t 

2.1 0-2.4 8 (4 H .■). 

3.9 2 ( 3 H . s ) , 

V K 2 7 3 ff fc Cfc * 5 8 % ). 

2980.2944.1 764,1730, 
1 684,1 604.1 496.1 43 4, 
^272,1160.1040,988.746 

(5 PPB in CDC I 3 ) ; 
I .2 5(3 H»t,J « 7 .3 Hz), 

1 .8 8(2 H . 1 1 , J « 7 ,3 ,7 .3 Hz). 

2 .3 9 (2 H , t , J ■ 7 .3 Hz), 

2.5I(2H.dt,J«8.0,7.3Hz), 
3.9 9(3H,s). 

4 .1 3 (2 H.q.J'w 7 .3 Hz), 

5 .9 3(1 H.t.J = 8 .0 Hz), 
7.0 6-7.1 0(1 H, a), 
7.4 0- 7.4 8 ( 2 H . q) 



«FfSH3S3-8308l(21) 



v X X < 9 h * : 

M/Z(K 5 2 9 0 ( 2 3 , M * ) . 

2 4 5 ( 1 2 ). 2 16(8). 
2 0 2(10 0), J 89(1 9), 
174(6). 16 1(3). 
131(3). B3(L4) 



6.0 0(1 H. q. J = 7.3 H 2). 
7,11(1 K.dd.J -I.6.7 .8 HO. 
7 .3 I (I H.d.J m 7.5 Hi). 
7,3 6(1 H.dd.J " 7.5,7.5Hz)' 
v A X * h A- : 

M/Z(%) 176(1 0 0, M'). 

148(20), I 4 7 C I 9 ) . 

120(63). 92(24). 

7 4(1 1 ) 

3? ffi n 1 2 

*ft«7-C»fcCZ)-4-* h * * • S - 7 o 'J 

7 s > 7 * v h* 2 0 0cig^T;u^>£ftt/'w&, us 
*jfi<t>*uv2.5afi*lia*.-ctett**, - ^ 

*UVfc«K(2.6afi)*ttI*.* afl , C4 Bdfflftff 

r-zux-^^-cfthHiCi 0 0 «fi x 2. ) , & ft ft as * 

T? & , 88r/*->nrtt». & * E ft 



^1^1 i 1 

^ i 6 T i c z ■) ■ 4 • > h^iz-S-X^yf 
> 7 * V K 2 0 0»8*7/i'tf>BttLis*, fm tK 
Jfi{fc>*u:/2.5Brf*J5na.TteM£tf. £ ft 

* ft IS ft T T? , O.SMH&fttfOJfcOJStt^? 1 
i/;/»tt(&.8d!>*ta** £S*4i$[l8ffiftL 

* . :or«;«^Ii***5 0iji:*it, s;x* 
^x-^A/Tffll&U 0 0«flx 2). IS ?!3 ft ifi * T 
ft * tttt"*'*'* ?S & £ & E f$ =fc 

l , e & <a (* * ft • ^ft*<>-tf^3^6Wi*fl 

Lt, 6&»^S^CZ)-4 - b Kb + '/.S - * * 

y f y 7 * «; n 5 3 ■ g * !« fc ( 8 3 % ) e 

Sfx^tHRJK*^* h ^ f iiS cm" : 

3252.2940.1744.1690. 
1690.1610,1 502.1468. 
1312. 1276, 108B. 1002. 
976.958,748 

( <5 ppr in CD. 0D) : 
|.98C5H.d,J-7.3HO, 

| L T , 6£RttlO(Z)-4 - fc K er + V - a - T 
v £ *) f* V 7 ? V Fl 8 5ttg*$fc(Ci#9 9 # ) • 

3224.2964.2932.2872. 
1740.1682.1 610.1496. 
14 68.1 300.1 1 62.1102. 
994.970.752 

(tfppn in CD»0D): 
|.l4C3H,t.J-7.SHz). 
2.4 6(2H,dq,J = 8.0.7.5 Hz), 
5.98(lH,t.J-8.0H2). 
7.1 1 (1 H.dd.J — I .5 .7 . 5 H 2 ) . 
7.3l(lH.d.J=7.5Hz). 
7 ,3 6 (1 H.dd.J » 7 .5 ,7 .5 HO 
X X +i 9 V A> : 

M/l(«) 1 9 0 ( 4 3 . M * ) . 

175(100), 162(26), 
14 7(35). 120(6 1), 
9 2(26) 
661- 



n m w \ z 

> ? 9 V K 2 0 0 mz* T A- > K » L ft , *K * 
i&<t*?\s>Z.Sa£*to?L-Z&1KZ#. C ft fc: 
* fft # T ^ 0.8M=S{t*O«lDifkyf 
^>f&*£(2.4a$)*}JD*, £i&^4B£B8fc#L 

x - r ^ t it (H ( i a o d x 2 ), la ?a & js * -c 

>©jg^/Si^^f?|*sit, 6 # E, © 
1 8 2 nig* ft (J£ ^ 9 7 * ) ft 

3232,2948.2868.2836 
1736. 1684. 1608. 1498. 
1468.1338.1304.1276. 
1 1 62.1102.1002,9 74,748 



f A-Cttffld 0 0 «$ x 2 ) * x — T* A* S 

^K^^ffi^^u, e a a » » . cn^^v 

£»}ttSO(Z)-4 - t N + •> ■ 3 >f 'J f > 
7 * U K 1 8 0 as* ft <tt ^ -9 6 *J ) e 

3252,2952,2924.2856, 
1740.1682,1610.1496, 
1468,1298.1 162.10 98. 
9 9 4.7 4 8 

(<* ppo in CDsOD) : 
0.9 6(3H.t.J-7.3Hz), 

1 ,3 0 - I .6 2(4 N,a), 

2 .4 5 (2 H.dt.J « 8 J ,7 ,3 Hz), 
5.98(1 H ( t,J»8JH2), 

7.1 I (I H.dd.J « I .5.T.5 Hi), 



*5P*1B3 63-83081 (22) 

( 5 ppo i n CD a 0D> : 
I .0 0(1 H.l.J-7 JHj), 
1. 57(2 H . t q . J - 7 . 3,7.3Hz), 
1.4 S (2 H.dlJ - 8 .0 ,7 .3 Hi), 
5.9 8(iH,l.J«8.0Hz), 
7 .1 1 (1 H.dd.J = 1 .5 ,7 .5 Hz). 
7 . 3 2 ( 1 H .d, J = 7 . 5 H z). 
7.8 7(1 H.dd.J =7. 5.7.5Hz) 
■r X X ^ * h A* : 

M / Z (% ) 2 0 4 ( 3 2 .M 

! 75(1 00). 1 6 2 ( 2 9"* 
147(38), 134(11). 
120(11). 9 1(25). 

i«5Wl 4 

^ > ^ 'J K 2 0 0 T*rf:/ftftLfcft. *g 

7.3 2(1 H.,d,J - 7 .5 Hs), 

7 .3 6 (1 H.dd.J — 7 .5 ,7 .5 Hz) 

V X X ^ * h ^/ ; 

M / Z (# ) 2 1 8 ( 2 4 ,M •) 

175(100). 162(55) 
.1 4 7 ( 3 4 ), 134(18), 
12 0(19), 91(17), 

* m m 1 5 

gflfcflj 1 0.tHte(Z)-4 h * •> - 3 -(4 -x 
h + ^*^^i^yfijfy)7^'j K6 0 ng^ 
7^^>fittLfc{^, ^TKiSfb^^uyo.gafi 

3 ft fl: * u v & ( o .8 «2 ) £ to 

in * , A'tttHKB Orfx 2 ) % is 

?fl ft & * ft ft- . tttt-V^jfri/tf^-Cteft, £ # 
*«Efi**LT* £fe[Sft*fi*;. c ft * B ff * 

? > - I : 2 ) ic tt L * flfei*0(Z)'4-t Fq 



»BBH8 63-83081 (23) 



* •> ~ 3 - ( 4 - x h^i/a/U^x^:/*- "J ? > > ? 

* y K 3 2 ng^flf fc CR* 5 5 * )• 

3224.2976.2932,1744. 
1729.1680. 1608, 1498, 
14 6 0.1304.3288,1 160, 
1080,970.756 

? a h > * 8 & & «B * ^ * H * 

( <5 ppb in CD C 1 a ) : 
I .2 S (3 H ,t.J « 7 .0 Hz), 
i .5 0-2.0 0(1 H.br.D*0^flD-?78£:), 
| ,8 9 (2 H.tt.J ■ 7 ,3 ,7 ,3 Hz), 
2.44(2H.t.J-7.SHz). 
2.5 2(2H,dt,J«8.0.7.3Hz). 
4.18(2H,q,J aB ?-0Hz), 
5.94(1 K . t . J - 8 . OH z) . 
7,11 (I H.dU * IJ ,7 .5 Hz), 
7.3 2(iH,t,J«7.5Hz). 
7 .4 4 (1 H.dd.J ■ 7 .5 Hz) 



v * * ^ £ h A" : 

M/ZC*) 2 7- 6 C 1 4 . M * ) < 

23 3(10). 202(7). 
188(100). 175(22) 
16 0(1 2). 1 4 7(9). 
9 1(9) 

n.m W I 6 

% & W 1 0-C*IB*i Ltt»fc3 h * 5/ - 2 - 
(5 -x h * ■> a jt, # x yu u »; AO-2cE#& 

# L . w©KJCtt*«E»*Lfc*, * # T 

(I 0 0 «$ X 2 ) , 55 ft ^ * 

i/ «5> * T •£ » < &tt*#Ei&£LTtt&to#«5* 

*S/-6 -/h + '>-7XX/I/)-6 - * * V A. * -fr > 
it I 6 3 I* m fc (JR Bp 8 9 % ). 



3300-2500.2936.1 692. 

1582.1464.1300.1260. 

1204.1060.762 

( 5 ppn in acetone-da ) : 
I.20-1.70C4H. ■ >". 
2.27(2H.t.J-7.0Hz)« 

2 . 3 7 (2 H ,t. J » 7 . 0 H z). 

3 . 9 5 ( 3 H . s) . 

7.3 6(2H.d.J=8.0Hz). 
7.5 6(1H.I.J-H.0H«) 
t X * ^ 7 h * : 

M/Z(«) 2 8 0(1 0 . M + ) i 

262(17). 202(7 2). 

18 0(100). 151(15) 

13 5(1 7 ) 



% c«>6-C2-*>i,itf**-/-G-> h*'>-7 
xx/U)-6-^*V^*-^>lft4 0 mB^rM^K^ > 
■tf>0.2B£K»«£t2-fc£. £ i£ T* E <!: ^ x 
0 .0 3 afi^JU^T S 0 ^[SJSff L , S & I- Slfe 
#J:fcT3 0aMttI»Lfc. E IC » 7 fft * SJDtt 

- ( a ra » a ; 6 # * j - / m it * * ^ > ) u 

tfL. £fe##S©(Z)-4-> h * i/ - 3 - < 4 - * 
^»Jf^S/^^ , J'7 J ^) , 7^y F 2 7mB£?&fc( | R4 s 
7 3 # ). 

^fl.ft&JK*'*? h^vS:; cant* 1 : 

S3 00-2500. 2948. 291 8. 
1766. 1718. 1694. 1604. 
1496.1434.1 272.1 0. 4 2. 
9 8 8.7 4 6 

ppn in CDCla-CDaOD): 
!.8B(2H,tt.J = 7.5Hz), 
2.4 0(2H.t.J fi =7.5Hz). 



! .B 4 (2 K.dt, J ■ I .0 .7 .6 Hi), 
4 .0 2 C 3 H , 8 ) , 
6.0 0(1 H.l.J « 8 J Hz), 
7,2 3(1 H f dd, J -1,5,7,0 Hi), 
7.4 0 - 7 .6 6 ( 2 H.O' 
V * * ^ p h ; 

M / Z C% ) 2 6 2 C I 2 . M *). 

244(3). 216(6). 
202(100), 189(34) 
174(8), 161(9). 
13 1(8), 105(6). 
103(7), 76(7) 

III 1 7 

SIPI 1 & Ti#fc(E)-4 h * i/ - 3 - (4 • * 
*K 4- is -f * V 7 > )7 * U H 4 rag * & * Jfi ft 

*-e2«*ra«*'Lfc. :oKJCtti:***DDi, 
^^^A/jc-^;i<^fdjm(5 0 a* * 2 ) * & ft £ & 



0363-83081(24) 

ifc£LT, £ EI ffc £ ffl fc 0 5 
^^o^h^97^-(5/y*y/U:8 0 - 2 3 0 
>9*&.tt6l-.J*tiltt:l O^y^-^/jgft 

^-3-(4 iff*:/):?* 1 ) K I 6 

A: (Jfc # 5 1 # )* 

2340,2928.1 746.1690. 
1 6 0 8.1 4 9 8, 1462, 12 9 6, 
1 166.1 130.1078.970,754 
7 a h ^fift^«^? y A, 

( <5 ppi in ac eto no - d * ) : 

1 .8 5 (2 H , 1 1 , J ■* 7 .3 .7 .3 Hz), 
2.4 I (2 H ,1, J ■ 7 ,3 Ht), 

2 .5 2 (2 H.dt.J « 8 .0 ,7 .3 Hz), 
5.9 9(lH.t.J«8.0HO. 

7.2 6(1 H.ddJ * 7 .5 Hz), 

7.3 6-7.4 8 ( 2 H.i) 



v * * < h : 

M/Z(») 2 4 8 ( 1 1 .M'), 

2 3 0 ( 7 ), 202(1 0). 
188(100). 175. 
16 0(11); 149(20). 
147(17), 120(9). 
9 1(13) 

% m m I 8 

£ & fll 1 6Tj|fc(Z)-4 ^i/-3 -(4 - * 

5 t Ko 7 ? > 0 .5^lC»»* tf, C *l U * # 
Tl Mfi^<f5>Of j-n K a 7 9 V » Ift 
0.1 6 fl£^j»T L, *Oina773 O^lffl 

ft L > iUlltsilHIffLib.'cofie 

h / ? 7 ^-(iKRfljSMfjftietxf^i 

?asi|ij|r20UttL, (Z)-4-^h^£/-3-(5- 



t KB^^<^y^vr>)7#y n o f9 fc ($r 

* 5 3 « ). 

3360.2940.2586,1 768, 
1 682,1604.1494.1434. 
1274,1042,986,746 

(5 Ppn in CDC 1 3 ) : 

1.4 0-1.8 0(6H.n). 

2.5 I (2 H.dt, J = 8.0, 7.0Hz), 
3.69(2H.t.J-6.0Hz), 

3 .9 9 (3 H.O, 

B.96ClH.t.J-B.OHs), 

7 .1 3(1 H , dd . J "7.5,1 .5 Hz), 

7.4 3(lH.t.J=7.SHz). 

7.4 9(1 H.dd.J — 7.5,1 .5 Hz) 
v x * *C 9 h : 

M / Z (« ) 2 4 8 ( 4 I . M * ) . 

2 2 0 ( 4 5 ). 2 0.2 ( 3 6,), 
189(100), 177(91) 



I 63(26). I 6 1(24). 

149(73), 1 2 9 ( 3 6 ). 
7 3(75) 

X tt « I 9 

ft*8-.=.l*C77**ft2 5g, fa * ft & K ! J 

£2. I O.BgfeJ;tf*ll#**B5 0 . 7 «fi * S ffl 

•e Jdn * , ± r ' i 4 o~i 6 oicrftfftic** 

15 3 Hfr fffl to » L fc . E £ $* 7 & . E SI 

it, : © H 2 i: tH , r^^-TjfcSOaG^&n*.. 
v;x^^x--f^Tjl6lb(5 O Oajgx 2 ) > BEiK^ 
^*->*i*T?teflU * ttt *■» E 81 * U X . 3£ fe *fe 
«! * I* fc . :©«ttt«!^^-^A*7i*^o 
■?h^57-f-(i<y*y^,2 3 0-4 0 0 > ? 
*> x 6 . 5 cn,g $ 3 0 t»;^ 4. 5 0 g;i? lU K 

b$ -f ^ # & L , 13-I6*i<077^^3>* 

'<r-c&'U*yji'.2 3 o-4 o o y ^ s/ * ; s& 

6 . 5 cm.S £ 3 0cu;ft4 5 0 g:l§ UJ . i' a ° 



63-63081 (25) 

i|:*Jt;*C:/<tf:/*l:2)i±ttL* 5 0 a£ *** ^ # 
Jfc L . l2~l5S@£>75?->3>££{JtLT 
(Z)-4--ha-3-^^yf T >'7^U K 
0 . 9 0 g* ft (K ¥ 3 K ). * * 29-4 4* 
|077^3>*^^Ltv ( 2 ) ■ 7 - - h C7 - 
3 - y * »J 7 s V 7 * y K i .5 5g*fl/;(C* 
5 «). 

(z)-4 ■ x>»p-3-? > *yf ! >7»y k 

309 2,2964,293 6,2860. 

178 6. 1662. 1616. 1530. 

1468,1340.1268.1150. 

1 094,1 028,990.832.784. 

766.742,690.602 

( 6 p p o in C D C 1 3 ) : 
.l.OlCSK.t.J-T.SHs), 
K.6 0(2H.t-q.J«7.3.7.3Hi K 
j .5 4 (2H ,dt. J - 7 .8 ,7 .3 Hi). 
6.6 0(1 H. t, J - 7.8Hz). 



7.5I(lH,t.J-7,5Hz>. 
8.24(1 H ,dd., J - 7. 5.1. OH z). 
8.3 9(1 H.dd.J ■ 7 .5 ,1 .0 Hz) 

* X 2 Y fU 

M/Z(%) 2 3 3 (M \ 2 5), 

204(35). 1 8 8 ( 6 4 ). 

1 7 5 ( 3 4 ). 1 6 1 ( 2 5 ). 

147(15). 146(15). 

1 30(32 ). 1 04(60), 

1 02(64). 8 9 ( 4 *5 ) , 
7 5 ( 1 0 0 ) 

(Z)-7-r.hP-3-^»Uf g >7»y K 

3084,2956,2932.2860. 
1776,16 8 5.1620,1536. 
1472.1354.1238,1 156. 
1096.1 000.826,776.732. 

6 8 2 



( S p pi in CDC 1 a ) : 
|.flO(3H,t,/-T,SHO, 

1 .5 8 (2 H.tq.J — 7 ,3 ,7 .3 Hz),. 

2 .4 9 (2 H ,dt,J = 7 .9,7.3 Uz), 
5.82(1 H.t.J-7.9H2>, 
7.78-7.9 6 (3 H.o) 

t 7s x ^ 9 h A* ; 

M/Z(») 2 3 3 ( M * , 5 7), 
2 0 4(100). 
19 1(52). 

177(55). 161(54) 
148(23). 130(30) 
104(53). 103(53) 
7 5(9 4 ) 
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